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Description 

BACKGROUND OF THE INVENTION 

[0001 ] The present invention relates to the fabrication s 
of semiconductor devices. More particularly, the present 
invention relates to the fabrication of a guard cell that 
advantageously separates and protects one structure of 
the semiconductor device from other neighboring struc- 
tures. 1C 
[0002] As is known in the art, various processes are 
used in the fabrication of semiconductor devices. Some 
of these processes, by the nature of the methods used, 
can have unintentional/undesired affects outside the 
specific area of fabrication. For example, several fabri- is 
cation processes use an isotropic etch process. As is 
known in the art, an isotropic etch process removes 
material in all directions. Further, it may be difficult to 
control the depth of the etch performed by such iso- 
tropic etch processes. Thus, the etch may extend in a 20 
direction or to a depth beyond that needed or useful for 
the formation of the device to which the isotropic etch is 
directed. 

[0003] An example of such a process is found in the 
fabrication of microcavities. Microcavities and their fab- 25 
rication are known in the art. They are formed in con- 
junction with semiconductor devices such as electrically 
blowable fuses. In a typical electrically blowable fuse, 
the fuse portion is typically formed of a material that 
changes its state from conductive to non-conductive 30 
when a current exceeding a predefined threshold is 
passed through. This change in state sometimes pro- 
duces particulate material. Accordingly, the fuse portion 
is typically disposed in a dielectric microcavity, i.e., a 
sealed, hollow chamber in a dielectric layer. Thus, any 35 
particulate material that may be formed when fuse por- 
tion is blown is kept contained with microcavity, thereby 
minimizing or essentially eliminating any possibility of 
particulate contamination of the IC surface. The micro- 
cavity itself is typically formed in a multi-step process. 40 
[0004] To facilitate discussion, Figs. 1A through 1C 
illustrate a prior art process for forming a microcavity in 
the context of an electrically blown fuse. Referring ini- 
tially to Fig. 1 A, a fuse portion 1 02 is shown disposed on 
a substrate 1 04. Fuse portion 1 02 typically comprises a 45 
conductor made of a suitable fuse material such as 
doped polysilicon or metal. The fuse portion is also 
sometimes capped with a silicon nitride layer 103. 
Above fuse portion 102, another oxide layer 106 is 
deposited. A silicon nitride layer 108 is then deposited so 
above oxide layer 106. 

[0005] Above silicon nitride layer 108, a photoresist 
layer 1 1 0 is deposited and patterned to form an opening 
112. Patterned photoresist mask 1 10 is then employed 
to etch through silicon nitride layer 1 08 to expose a por- ss 
tion of oxide layer 106 above fuse portion 102. Although 
a patterned photoresist mask is shown here, other 
methods can be used to etch through silicon nitride 
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layer 108 and expose a portion of the oxide layer 106. 
After an opening in silicon nitride layer 108 is formed, a 
subsequent isotropic etch is performed to create the 
microcavity. The microcavity etch preferably employs an 
etch process that is selective both to the liner material of 
use portion 102 and silicon nitride layer 108. As is 
apparent, with such a process silicon nitride layer 108 
acts as a hard mask during the isotropic etch. 
[0006] In Fig. 1 B, microcavity 114 has been isotropi- 
cally etched out of oxide layer 106 through the opening 
in silicon nitride layer 108. Subsequent to the formation 
of microcavity 114, the opening in silicon nitride layer 
108 is sealed with plug material 116 while microcavity 
114 is left hollow, thereby sealing fuse portion 102 
within microcavity 114. 

[0007] Due to the isotropic nature of the process, the 
degree to which the etch extends into oxide layer 106 is 
difficult to control. Thus, without taking steps to ensure 
otherwise, structures 118 which neighbor the fuse may 
be affected by the etch, as depicted in Fig. 1C, possibly 
resulting in the neighboring structures being damaged 
or made inoperative. To avoid such damage, the proc- 
ess may include accurately timing and halting the etch 
duration. This requires close monitoring of the etch 
process and is subject to error. Also, neighboring struc- 
tures typically are located a distance from the fuse 
determined to be sufficient to avoid affecting those 
structures with the etch. Such distances may be deter- 
mined from, among other factors, the characteristic 
interactions of the etch process and material being 
etched, such as the etch rate. Spacings used must be 
large enough to take into account the unpredictability of 
the process and possible errors in efforts to control the 
process. The requirement of such conservative spac- 
ings effectively limit the density with which devices can 
be formed on the IC, thereby limiting the number of 
devices that can be included on the IC. 
[0008] In view of the foregoing, there are desired 
improved methods for forming microcavities in inte- 
grated circuits, which advantageously reduce required 
distances between semiconductor devices within the 
microcavity and neighboring devices, facilitating higher 
density IC's. 

SUMMARY OF THE INVENTION 

[0009] The invention relates, in one embodiment, to a 
method for protecting neighboring area that is adjacent 
to a first area to be etched on a substrate. The method 
includes creating a well substantially surrounding the 
first area, the neighboring area being disposed outside 
the well. The method also includes filling the well with a 
material that is substantially selective to an etch that is 
subsequently employed to etch the first area, thereby 
forming a guard cell. There is further included subse- 
quently performing the etch within the first area, the 
guard cell preventing the etch from etching the neigh- 
boring area outside the guard cell. 
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[001 0] In another embodiment, the invention relates to 
an apparatus configured for protecting a neighboring 
area of a first area from being inadvertently etched by 
an etch configured to etch in the first area. The appara- 
tus includes a guard cell substantially surrounding the 
first area. The guard cell is formed of a guard cell mate- 
rial that is substantially selective to the etch, thereby 
preventing the etch from etching outside the first area 
that is bounded by the guard cell. 

[0011] In yet another embodiment, the invention 
relates to a method for protecting a first area from an 
etch process configured to etch a neighboring area that 
is adjacent to the first area on a substrate. The method 
includes creating a well substantially surrounding the 
first area, the neighboring area being disposed outside 
the well. The method also includes filling the well with a 
material that is substantially selective to the etch that is 
subsequently employed to etch the neighboring area, 
thereby forming a guard cell. There is also included sub- 
sequently performing the etch of the neighboring area, 
the guard cell preventing the etch from etching the first 
area inside the guard cell. 

[001 2] These and other features of the present inven- 
tion will be described in more detail below in the detailed 
description of the invention and in conjunction with the 
following figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The present invention will be readily under- 
stood by the following detailed description in conjunc- 
tion with the accompanying drawings, wherein like 
reference numerals designate like structural elements, 
and in which: 

FIG. 1A is a cross-sectional view of a fuse in the 
process of being fabricated before the formation of 
a microcavity, in accordance with the prior art. 
FIG. 1 B is a cross-sectional view of the fuse of FIG. 
1A after the formation of a microcavity, in accord- 
ance with the prior art. 

FIG. 1 C is a cross-sectional view of the fuse of FIG. 
1A after the formation of a microcavity, including 
neighboring structures which may be damaged if 
left unprotected. 

FIG. 2 is a cross-sectional view of a fuse portion of 
a fuse in the process of being fabricated, in accord- 
ance with one embodiment of the present invention. 
FIG. 3 is a cross-sectional view of 2, with a layer of 
oxide overlying the fuse portion, in accordance with 
one embodiment of the present invention. 
FIG. 4 is a cross-sectional view of the fuse portion 
of FIG. 3 guard cell well formed in the oxide layer, in 
accordance with one embodiment of the present 
invention. 

FIG. 5 is a cross-sectional view of the fuse portion 
of FIG. 4, with the guard cell wells filled, in accord- 
ance with one embodiment of the present invention. 



FIG. 6 is a cross-sectional view of the fuse portion 
of FIG. 5, with a hard mask layer overlying the oxide 
layer and guard cell, in accordance with one 
embodiment of the present invention. 

s FIG. 7A is a cross-sectional view of the fuse of FIG. 
6, with an access hole to facilitate isotropic etch, in 
accordance with one embodiment of the present 
invention. 

FIG. 7B is a cross-sectional view of the fuse of FIG. 

w 7A with a microcavity, in accordance with one 
embodiment of the present invention. 
FIG. 7C is a cross-sectional view of the fuse of FIG. 
7B with the access hole filled, in accordance with 
one embodiment of the present invention. 

75 FIG. 7D is a cross-sectional view of an alternative 
embodiment of the guard cell structure, in accord- 
ance with one embodiment of the present invention. 
FIG. 8A is a top<lown cross-sectional view of the 
fuse of FIG. 7C across the plane represented in 

20 FIG. 7C by line B-B', in accordance with one 
embodiment of the present invention. 
FIG. 8B is a top-down cross-sectional view of the 
guard cell of FIG. 7D across the plane represented 
in FIG. 7D by line B-B*, in accordance with one 

25 embodiment of the present invention. 

FIG. 8B is a perspective view of the fuse of FIG. 7C, 
in accordance with one embodiment of the present 
invention. 

FIG. 9 is a flow chart of a method of forming a fuse 
30 in accordance with one embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 

35 [0014] The present invention will now be described in 
detail with reference to a few illustrative embodiments 
thereof as shown in the accompanying drawings. In the 
following description, numerous specific details are set 
forth in order to provide a thorough understanding of the 

40 present invention. It will be apparent, however, to one 
skilled in the art, that the present invention may be prac- 
ticed without some or all of these specific details. In 
other instances, well known process steps have not 
been described in detail in order to not unnecessarily 

45 obscure the present invention. 

[0015] In accordance with an embodiment of the 
present invention, there is provided an improved 
method of forming a microcavity in an integrated circuit. 
The integrated circuit (IC) is, for example, a memory IC 

so such as a random access memory (RAM), a dynamic 
random access memory (DRAM), or a synchronous 
DRAM (SDRAM). The integrated circuit may also 
include other types of circuits such as an application 
specific IC (ASIC), a merged DRAM-logic circuit 

55 (embedded DRAM), or any other logic circuit. Typically, 
numerous integrated circuits are formed on the wafer in 
parallel. After processing is finish, the wafer is diced to 
separate the integrated circuits to individual chips. The 
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chips are then packaged, resulting in a final product that 
is used in, for example, consumer products such as 
computer systems, cellular phones, personal digital 
assistants (PDAs), and other electronic products. 

[0016] One embodiment of the present invention s 
advantageously provides a guard cell before etching of 
the microcavity. The guard cell limits the area which is 
etched to form the microcavity, allowing neighboring 
structures to be packed more densely without risking 
damage to the neighboring structures from the micro- 10 
cavity etching process. In this manner, integrated cir- 
cuits can be formed with higher densities and thus more 
devices. 

[0017] To facilitate discussion of the features and 
advantages of the present invention, Fig. 2 illustrates a 15 
cross-sectional view of a fuse portion 202 formed above 
a substrate of the integrated circuit. Although a semi- 
conductor fuse is illustrated in this and following figures, 
it should be understood that the present invention can 
be used in conjunction with any type of device. A sub- 20 
strate 204 or portions thereof may be formed of various 
materials used in the fabrication of the integrated circuit, 
for example silicon or an oxide layer overlying silicon. 
Likewise, a fuse portion 202 may be formed of any suit- 
able fuse material known in the art, for example polysil- 25 
icon, tungsten silicide, copper, or tungsten. Fig. 3 
further illustrates the formation of a dielectric layer 302 
over fuse portion 202 and substrate 204. Dielectric layer 
302 may be formed of any suitable dielectric material, 
such as an oxide, combination of oxides, borophospho- 30 
silicate glass, or tetraethylorthosilicate (TEOS). 
[0018] As shown in Fig. 4, in accordance with one 
embodiment of the present invention, a well 402 is 
formed in dielectric layer 302 around fuse portion 202. 
Well 402 can be formed by any suitable process known 35 
to those who are skilled in the art such as an anisotropic 
dry etch. Further, well 402 preferably extends from the 
surface of dielectric layer 302 to the surface of substrate 
204. As will be discussed in greater detail with reference 
to Figs. 8, in the areas of well 402 that are closest to 40 
fuse portion 202 (not shown), well 402 preferably 
extends from the surface of dielectric layer 302 to the 
surface of the gate (not shown) extending from fuse por- 
tion 202. In addition, well 402 is located some distance 
from fuse portion 202. The distance between fuse por- 45 
tion 202 and well 402 is determined, in part, by the 
desired size of the microcavity and the density require- 
ment of the IC. For example, the distance between the 
well and the side of fuse portion 202 may be less than 2 
microns. After the formation of well 402, well 402 is filled so 
to form a guard cell 502. Guard cell 502, shown in Fig. 
5, may be formed with any suitable material that is sub- 
stantially selective to the subsequent etch used to form 
a microcavity around fuse portion 202. That is, the 
material of guard cell 502 is preferably a material that 55 
does not allow the thickness of guard cell 502 to be 
etched through during the subsequent etch process 
employed to form the microcavity. The selection of the 



appropriate material depends, in part, on the nature of 
the subsequent microcavity etch process as well as the 
thickness of the guard cell layer (which depends, in part, 
on the design rules employed). Note that it is not neces- 
sary that the material of guard cell 502 be absolutely 
unetched during this subsequent etch process. By way 
of example, materials such as nitride, tungsten, or poly- 
silicon may be employed for guard cell 502. 
[0019] Fig. 6 illustrates the process continuing with the 
formation of a capping layer 602 overlying dielectric 
layer 302 and guard cell 502. Layer 602 may be formed 
of any suitable material that is substantially selective to 
the etch process subsequently used for the formation of 
the microcavity surrounding fuse portion 202. That is, 
the material of capping layer 602 is preferably a material 
that does not allow the thickness of capping layer 602 to 
be etched through during the subsequent etch process 
employed to form the microcavity. The selection of the 
appropriate material depends, in part, on the nature of 
the subsequent microcavity etch process as well as the 
thickness of capping layer 602 (which depends, in part, 
on the design rules employed). Note that it is not neces- 
sary that the material of capping layer 602 be absolutely 
unetched during this subsequent etch process. By way 
of example, materials such as nitride, tungsten, or poly- 
silicon may be employed for capping layer 602. 
[0020] An access hole 702, as shown in Fig. 7A, is 
formed in layer 602 within the boundaries of guard cell 
502. Access hole 702 may be formed through layer 602 
by any suitable method known to those skilled in the art, 
such as applying a mask over layer 602 and performing 
a wet or dry etch using that mask. Fig. 7B depicts the 
result of an isotropic etch performed through access 
hole 702 to form microcavity 704 within guard cell 502 
and around fuse portion 202. The etch process used to 
form microcavity 704 may be any isotropic etch selec- 
tive to the materials used to form substrate 204, fuse 
portion 202, guard cell 502 and layer 602. By way of 
example, if Si0 2 , silicon nitride, polysilicon, and tung- 
sten are used for the above elements, respectively, an 
isotropic or wet etch in the form of buffered HF could be 
used. Although Fig. 7B shows all of the material of layer 
302 that was within the boundaries of guard cell 502 to 
have been removed, it should be understood that the 
fuse can also be formed without removing all of the 
material within guard cell 502. However, the presence of 
guard cell 502 prevents the etching of material outside 
guard cell 502, including material of dielectric layer 302. 
As shown in Fig. 7C, plug material 706 is used to fill 
access hole 702 to enclosed microcavity 704. Any proc- 
ess and material known to those skilled in the art may 
be used to plug access hole 702 without substantially 
extending into microcavity 704. By way of example, 
access hole 702 may be plugged by a plasma TEOS 
deposition process. 

[0021] Fig. 8A further illustrates the embodiment of 
the present invention shown in Fig, 7C, from a top-down 
view of a cross-section taken along the line B - B' of Fig. 
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7C. Correspondingly, Figs. 7A through 7C are front 
views of the cross-section taken along the line C - C 
shown in Fig. 8A. As Fig. 8A shows, guard cell 502 sub- 
stantially surrounds fuse portion 202, which is a portion 
of a gate 802. Thus, guard cell 502 creates a physical 
boundary between microcavity 704 that is around fuse 
portion 202, and the remaining portions of dielectric 
layer 302. 

[0022] The manner in which guard cell 502 substan- 
tially surrounds fuse portion 202 can be further under- 
stood with reference to Fig. 8B. Fig. 8B depicts guard 
cell 502, gate 802 including fuse portion 202, and micro- 
cavity 704 overlying substrate 204. Remaining dielectric 
layer 302 (not shown) lies outside guard cell 502, while 
other layers (not shown) overlie each of the above 
named elements. Because fuse portion 202 is a portion 
of gate 802, and microcavity 704 is desired only around 
fuse portion 202, gate 802 extends beyond fuse portion 
202 through, essentially, guard cell 502. Thus, in the for- 
mation of well 402, the etch is performed substantially to 
the surface of gate 802 in those areas where gate 802 
extends through guard cell 502. One result of forming 
guard cell 502 is that fuse portion 202 is substantially 
surrounded by microcavity 704, and microcavity 704 is 
substantially physically isolated from the remaining die- 
lectric layer 302. Accordingly, neighboring devices can 
be positioned as close to guard cell 502 as desired, 
without risking damage to the neighboring devices, and 
without requiring a high level of monitoring the micro- 
cavity etch process. Thus, the devices on the IC can be 
more densely packed. 

[0023] In an alternative embodiment, a material that is 
not selective to the isotropic etch process used to 
formed microcavity 704 may be disposed between fuse 
portion 202 and substrate 204. Fig. 7D shows this 
embodiment wherein a depression or trench 750 is 
formed in substrate 204 prior to the deposition of dielec- 
tric material 302. In this manner, dielectric material 302 
is present above and below fuse portion 202. During the 
isotropic etch process, this dielectric material is 
removed from both above and below fuse portion 202, 
thereby forming a cavity or void not only above but also 
below the fuse portion itself. Fig. 8B is a top view illus- 
tration of this embodiment after isotropic etching is com- 
pleted. Of course, it should be recognized that the cavity 
may be formed only below fuse portion 202 if desired by 
depositing the dielectric material to be etched only 
below fuse portion 202. It should also be recognized 
that the cavity may be formed on only one side or both 
sides (with or without cavities above and/or below the 
fuse portion) of fuse portion 202 by depositing the die- 
lectric material only in the region where formation of the 
cavity is desired. Again, it should also be emphasized 
that although fuse portion 202 is shown herein for ease 
of discussion, any structure may be protected by the 
guard cell of the present invention. 
[0024] The process 900 used to form a fuse according 
to an embodiment of the present invention, is depicted 



in the flow chart of Fig. 9. In step 902, a fuse portion is 
provided on a substrate with an oxide layer overlying 
both the fuse portion and substrate. Subsequently, a 
well is formed in the oxide layer in step 904, such that 

5 the well is around the fuse portion. The well formed in 
step 904 is then filled with guard cell material in step 
906 to form a guard cell substantially surrounding the 
fuse portion. The guard cell material is any suitable 
material that is selective to an isotropic etch that will be 

w performed subsequently in process 900. Following the 
formation of the guard cell in step 904 and 906, a selec- 
tive layer is formed in step 908 over the oxide layer and 
the guard cell of material that is also selected to the iso- 
tropic etch performed subsequently in process 900. In 

15 step 91 0 an access hole is formed through the selective 
layer to expose the portion of the oxide layer that over- 
lies the fused portion and lies within the guard cell 
boundaries. Through the access hole formed in 910 an 
isotropic etch is performed to form the microcavity 

20 around the fused portion and within the guard cell in 
step 912. After the microcavity is formed, the access 
hole in the selective layer is filled in step 914, thereby 
sealing the microcavity formed in step 912. 
[0025] While this invention has been described in 

25 terms of several illustrative embodiments, there are 
alterations, permutations, and equivalents which fall 
within the scope of this invention. By way of example, 
although the guard cell may be employed to protect 
neighboring areas and neighboring devices from the 

30 isotropic etch process employed to form the cavity 
within the guard cell, it is also possible to employ the 
guard cell to protect the area and/or devices within the 
guard cell while etching takes place outside the guard 
cell. For example, instead of forming access hole 702 

35 (of Fig. 7A) in layer 602, an etch process may be 
employed to remove portions of layer 602 outside of 
guard cell 502, In this manner, the area within the guard 
cell would be protected from any subsequent etch proc- 
ess that is substantially selective to the materials of cap- 

40 ping layer 602 and of guard cell 502. It should also be 
noted that there are many alternative ways of imple- 
menting the methods and apparatuses of the present 
invention. It is therefore intended that the following 
appended claims be interpreted as including all such 

45 alterations, permutations, and equivalents as fall within 
the true spirit and scope of the present invention. 

Claims 

so 1. A method for protecting neighboring area that is 
adjacent to a first area to be etched on a substrate, 
said method comprising: 

creating a well substantially surrounding said 
55 first area, said neighboring area being dis- 

posed outside said well; 
filling said well with a material that is substan- 
tially selective to an etch that is subsequently 
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employed to etch said first area, thereby form- 
ing a guard cell; and 

subsequently performing said etch within said 
first area, said guard cell preventing said etch 
from etching said neighboring area outside 5 
said guard cell. 

2. The method of claim 1 , further comprising: 

forming a capping layer overlying said first area 10 
and said guard cell, said capping layer being 
formed of a material substantially selective to 
said etch; and 

forming a hole through said layer such that a 
portion of said first area underlying said hole is 75 
exposed through said hole. 

3. The method of claim 1 , further comprising: 

forming a layer overlying said substrate, said 20 
well being created in said layer, said layer being 
formed of a material that is etchable by said 
etch that is subsequently employed to etch said 
first area. 

25 

4. The method of claim 3, wherein said layer overlying 
said substrate is a dielectric layer, said first area fur- 
ther includes therein a gate overlying said sub- 
strate, said gate having a fuse portion, said 
dielectric layer overlies said substrate and said 30 
gate, said guard cell substantially surrounding said 
fuse portion. 

5. The method of claim 1 , wherein said etch is an iso- 
tropic wet etch. 35 

6. The method of claim 4 used in fabricating an inte- 
grated circuit. 

7. The method of claim 6 wherein the integrated circuit 40 
is used in an electronic product. 

. A method for protecting neighboring semiconductor 
devices that are adjacent to a first area to be iso- 
tropically etched on a semiconductor substrate, 45 
said method comprising: 

creating a guard cell substantially surrounding 
said first area, said neighboring devices being 
disposed outside said guard cell, said guard so 
cell being formed from a guard cell material 
that is substantially selective to an isotropic 
etch that is employed to etch said first area; 
and 

subsequently performing said isotropic etch 55 
within said first area, said guard cell preventing 
said isotropic etch from etching said neighbor- 
ing devices outside said guard cell. 



9. The method of claim 8, wherein creating said guard 
cell further comprises: 

forming a dielectric layer overlying said sub- 
strate; 

forming a well in said dielectric layer, said well 
substantially surrounding said first area; and 
filling said well with said guard cell material. 

10. The method of claim 8, further comprising: forming 
a gate overlying said substrate, said gate including 
a fuse portion, said guard cell being formed sub- 
stantially surrounding said fuse portion. 

1 1 . The method of claim 8, further comprising forming a 
gate overlying said substrate, said gate including a 
fuse portion, said guard cell being formed substan- 
tially surrounding said fuse portion, said dielectric 
material being disposed above and below said 
gate. 

12. TTie method of claim 8, wherein said guard cell 
material is selected from the group consisting 
essentially of tungsten, polysilicon, and silicon 
nitride, said isotropic etch is a buffered HF wet etch. 

13. A method for creating a fuse in an integrated circuit 
having a substrate and a gate overlying said sub- 
strate, said method comprising: 

forming a guard cell, said guard cell substan- 
tially surrounding a portion of said gate; 
forming a capping layer overlying said gate and 
said guard cell, said capping layer being 
formed from material that is substantially selec- 
tive to an isotropic etch employed to subse- 
quently etch a microcavity inside said guard 
cell; 

creating an access hole through said capping 
layer above said area around said gate that is 
bounded by said guard cell; and 
etching said microcavity around said gate and 
within said area bounded by said guard cell 
with said isotropic etch. 

14. TTie method of claim 13, whereby said guard cell is 
not etched completely through by said isotropic 
etch. 

15. TTie method of claim 13, wherein said forming of 
said guard cell further comprises: 

forming a well proximate said gate such that 
said well substantially surrounds said portion of 
said gate; and 

filling said well with a guard cell material that is 
substantially selective to said isotropic etch 
such that said isotropic etch does not etch 
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through said material during said etching of 
said microcavity. 

16. The method of claim 15, further comprising: 

5 

plugging said access hole thereby forming an 
enclosed cavity around said portion of said 
gate. 



area is etched. 

25. The apparatus of claim 24 further comprising a cap- 
ping layer overlying said first area, said capping 
layer being formed of a material substantially selec- 
tive to said etch to protect said first area from being 
etched by said etch while said neighboring area is 
etched. 



17. The method of claim 15 further comprising: 10 



18. An apparatus configured for protecting a neighbor- 
ing area of a first area from being inadvertently 
etched by an etch configured to etch in said first 
area, said apparatus comprising: 20 

a guard cell substantially surrounding said first 
area, said guard cell being formed of a guard 
cell material that is substantially selective to 
said etch, thereby preventing said etch from 25 
etching outside said first area that is bounded 
by said guard cell. 



26. A structure for forming a fuse in an integrated cir- 
cuit, said structure comprising: 

a fuse portion overlying a substrate; 
a guard cell substantially surrounding said fuse 
portion, said guard cell being formed of a guard 
cell material that is substantially selective to an 
etch process subsequently employed to form a 
cavity adjacent said fuse portion; and 
a capping layer overlying said fuse portion, 
said capping layer being formed of a capping 
material that is substantially selective to said 
etch process subsequently employed to form 
said cavity adjacent said fuse portion, said cap- 
ping layer having therein an access hole to per- 
mit said etch process to access material 
surrounded by said guard cell and below said 
capping layer. 



forming a dielectric layer overlying said gate; 
and 

wherein said well is formed by etching said die- 
lectric layer. 15 



19. The apparatus of claim 18, wherein said guard cell 
overlies a substrate having thereon a gate and a 30 
fuse portion, said fuse portion being disposed 
within said first area. 



27. The structure of claim 26 further comprising a die- 
lectric layer overlying said substrate and within said 
guard cell, dielectric material of said dielectric layer 
being configured to be etched by said etch process. 



20. The apparatus of claim 1 9 further comprising a die- 
lectric layer disposed above said substrate and 35 
within said first area, said dielectric material being 
configured to be etched by said etch process. 

21. The apparatus of claim 20 wherein said dielectric 
material is disposed below and above said fuse 40 
portion. 

22. The apparatus of claim 21 is used in an integrated 
circuit. 

45 

23. The apparatus of claim 22 wherein the integrated 
circuit is used in an electronic product. 

24. An apparatus configured for protecting a first area 
from being inadvertently etched by an etch config- so 
ured to etch a neighboring area of said first area, 
said apparatus comprising: 

a guard cell substantially surrounding said first 
area, said guard cell being formed of a guard ss 
cell material that is substantially selective to 
said etch, thereby preventing said etch from 
etching said first area while said neighboring 



28. The structure of claim 27 wherein said dielectric 
material is disposed below and above said fuse. 

29. A method for protecting a first area from an etch 
process configured to etch a neighboring area that 
is adjacent to said first area on a substrate, said 
method comprising: 

creating a well substantially surrounding said 
first area, said neighboring area being dis- 
posed outside said well; 
filling said well with a material that is substan- 
tially selective to said etch that is subsequently 
employed to etch said neighboring area, 
thereby forming a guard cell; and 
subsequently performing said etch of said 
neighboring area, said guard cell preventing 
said etch from etching said first area inside said 
guard cell. 

30. The method of claim 29, further comprising: 

forming a capping layer overlying said first area 
and said guard cell, said capping layer being 
formed of a material substantially selective to 
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said etch. 
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FIG. 6 
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FIG. 7B 
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FIG. 7D 
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PROVIDE FUSE PORTION ON 
SUBSTRATE WITH OXIDE 
LAYER OVERLYING BOTH 



I 



FORM HELL 
AROUND FUSE PORTION 
IN OXIDE LAYER 



I 



FILL WELL WITH 
GUARO CELL MATERIAL 
SELECTIVE TO 
ISOTROPIC ETCH 



I 



FORM SELECTIVE 
LAYER, OVER OXIDE 
LAYER AND GUARD 
CELL. OF MATERIAL 
SELECTIVE TO ISOTROPIC 
ETCH 
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FORM ACCESS HOLE THROUGH 
SELECTIVE LAYER TO EXPOSE 
OXIDE LAYER OVERLYING 
FUSE PORTION ANO WITHIN 
GUARD CELL 
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PERFORM ISOTROPIC ETCH 
THROUGH ACCESS HOLE TO 
FORM MICROCAVITY AROUND 
FUSE PORTION ANO WITHIN 
GUARO CELL 
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FILL ACCESS HOLE TO 
SEAL MICROCAVITY 
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